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Ecosystemic forest management approach  
to ensure forest sustainability and socio-economic  
development of forest dependent communities:  
Evidence from Southeast Cameroon
J. Mbairamadji 
Institut des sciences de l’environnement, Université du Québec à Montréal,  
Succ. Centre Ville, CP 8888, Montréal, Canada 
Abstract. Forests provide a full spectrum of goods and services that contribute to the socio-economic develop-
ment of forest dependent communities. In tropical countries, the diversity of stakeholders depending on forests 
with their divergent interests and expectations make sustainable forest management (SFM) dificult to achieve. 
Although several studies advocate the decentralization of forest management and public participation as impor-
tant processes for SFM, little has been done to demonstrate how these processes could contribute to forest 
sustainability and socioeconomic development of forest dependent communities. Moreover, almost no seminal 
paper has demonstrated how to integrate the ecological, economical and social issues of forest management, 
which have nevertheless been recognized as essential for sustainable forest management. This study develops 
an ecosystemic forest management approach based on “Stakeholder-Resource-Usage-Institution” dynamics as 
an appropriate framework for ensuring forest sustainability and socio-economic development. This approach is 
supported with lessons drawn on the limitations and pitfalls of the traditional forest management approach in 
Southeast Cameroon. 
Keywords. Tropical forests, community forests, participation, stakeholder, forest resources, sustainable 
forest management, institutions, ecosystemic forest management, Cameroon.
1 Introduction 
In Cameroon, forests represent the second largest source of 
domestic exports (MINEF, 2001) with industrial logging 
holding approximately 20% of exports and 8% of GNP 
(Eba’a, 1998). This important role of forests in the economy 
accounts for the increased rate of deforestation observed in 
Cameroon (Sunderlin et al., 2000; Mertens et al., 2000). The 
region of Southeast Cameroon, whose population relies heav-
ily on forest resources1 for its survival and socio-economic 
development, especially Bantus2 and Pygmies3, is experienc-
ing a dramatic increase in industrial logging (Sunderlin and 
Pokam, 2002; Mertens et al., 2000). Apart from timber, the 
non-timber forest products also contribute to Cameroon’s 
socio-economic development as a source of protein (bush 
meat), fruits, medicinal plants and as an alternative source of 
income for forest dependent communities, henceforth re-
ferred in this article as local populations or populations. The 
interactions of local populations of Southeast Cameroon with 
forest are multifaceted and subject to traditional rules that 
regulate daily relationships of these populations with forest, 
namely their access to forests and their uses of forests re-
sources according to either sex or ethnicity.
On a global scale, the increasing pressures on tropical for-
ests over the last decades have led to the loss of 6.1 million 
hectares of forest from 1981 to 1990 (Singh, 1994) and more 
than 5.8 million hectares from 1990 to 1997 (Achard et al., 
2002). The challenges brought by tropical deforestation, par-
ticularly with regards to the integration of forest-based 
economic development and biodiversity conservation, led 
to questions of the effectiveness of forest management ap-
proaches and policies (Salleh, 1997). The concept of sustain-
able forest management (SFM) was therefore developed to 
tackle these challenges, and since its emergence, forest man-
agement no longer focuses solely on commercial wood 
species but also on other forest resources (Bousson, 2003; 
Correspondence to: Jérémie Mbairamadji
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 1 Term used in this paper to refer to resources drawn from forest eco-
system, including timber, non-timber forest products and wildlife.
 2 The Bantus of Southeast Cameroon include Kunabembe, Bangando, 
Bakwele and Ndjem. 
 3 Predominantly of the Baka ethnic group.
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Berlyn and Ashton, 1996; Barrette et al., 1996; Wiersum, 
1995). The concept of sustainable forest management also 
advocates public participation in decision-making (Buchy 
and Hoverman, 2000; Guggenhein and Spears, 1998). 
Participation of the populations into forest management is fa-
cilitated by the decentralization of forest management. The 
process of decentralization4 was made effective in Cameroon 
with the devolution of the management of community forests 
and timber royalties to the populations. Since its early begin-
ning in the 1970s, the goals of social forestry and later of 
community forestry are manifold: contribute to the socio-
economic development of forest dependent communities 
(Gregersen et al., 1989); curve environmental degradation 
and reduce poverty in developing countries (Guggenheim 
and Spears, 1998). Therefore, the main constraints in achiev-
ing sustainable forest management consist in inding a sound 
balance between increasing pressures on forest resources by 
actors with divergent interests and the conservation of forest 
sustainability. Such a balance requires that an equilibrium be 
achieved between between stakeholders, the forest ecosys-
tem, uses of forest resources as well as institutional regula-
tions to better take into account ecological and socio-economic 
constraints. To achieve such goals, systemic methods and ap-
proaches are required. Hence the relevance of the ecosystem-
ic forest management approach proposed in this study. 
Despite garnering relevance among scientists, ecosystemic 
management is rarely practiced as it still requires a methodol-
ogy (Yaffee, 1998; Stanley, 1995) and there is a lack of de-
tailed documentation for its implementation (Margerum and 
Born, 1995).
The purpose of this paper is to develop and apply an ecosys-
temic forest management approach based on “Stakeholder-
Resource-Usage-Institution” dynamics in order to foster both 
socio-economic development of forest dependent communities 
and forest sustainability. From this  perspective, ecosystemic 
forest management is considered a dynamic system formed by 
four subsystems (Stakeholder, Resource, Usage, Institution) 
differing from the traditional approach of forest management in 
its systemic approach and its lexibility to integrate ecological, 
economical and social constraints of forest management.
2 Methodology
The study, conducted in Southeast Cameroon (Figure 1), was 
based not only on indings from ield implementation of the 
sustainable forest management concept in this area but also 
on evidence from ive villages5 that experienced the manage-
ment of community forests and forest royalties. The study 
refers to a multidisciplinary methodology including systems 
analysis, strategic analysis, institutional analysis and envi-
ronmental modelling described with more details in 
Mbairamadji (2006). In order to collect data on the local uses 
of forest resources, a questionnaire was used and 213 house-
holds6 from the villages mentioned above were chosen ran-
domly. In addition, 48 interviews were conducted with 
representatives of forest administration, political authorities, 
forest companies and non-governmental organizations/local 
researchers. The interviews explored constraints faced by the 
populations with regards to the implementation of sustain-
able forest management concept and their inquiries on forest 
sustainability. Finally, 10 focus groups were organized among 
Pygmies, Bantus, immigrants and women groups to examine 
forest management issues important to each group and con-
straints faced in gaining access to forest resources.
3 Results 
3.1 Decentralization of forest management  
and public participation 
Various institutional changes were made to Cameroon’s for-
est law to increase the participation of local populations in 
forest management and to contribute to socio-economic de-
velopment. These institutional changes aimed at helping lo-
cal populations to take part in decision-making on forest 
management. In fact, with the decentralization of forest 
management, the management of community forests/com-
munal forests as well as timber royalties were transferred 
from the central government to the populations and munici-
palities. By doing so, the central government decided not to 
control the management of forest units which were hence-
forth devolved to local populations. In Southeast Cameroon, 
these institutional changes led to the capture of forest bene-
its by a few individuals and to the marginalization of the 
local populations from decision-making on community for-
ests and timber royalties (Mbairamadji, 2006). The poor par-
ticipation of the populations observed in community forest 
and the increasing uses of the forest resources reported in 
Southeast Cameroon might stem from these perverse effects 
of decentralization. The marginalization of the populations 
from forest management decision-making and the capture of 
 4 The decentralization of forest management came into effect with the 
1994 Forestry Law.
 5 Bintom, Gribé, Massea, Ntiou and Zokadiba.
 6 On average, 10 to 12 persons live in each household.
Figure 1. Location of study site 
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forest beneits by a few stakeholders are found to be the fac-
tors that compromise the socio-economic development and 
the participation of stakeholders in forest management in 
Southeast Cameroon.
3.2 Forest perception and traditional uses  
of forest resources
The main uses of forest by the populations of Southeast 
Cameroon include: agriculture, hunting/ishing, harvesting of 
timber/non-timber forest products (wood, fruit, medicinal 
plants), wildlife resources and the practice of traditional rites 
involving the forest. These uses of the forest and its resources 
are essential for the socio-economic development of forest 
dependent communities and they are affected by a number of 
factors such as forest perception (Table 1).
In Southeast Cameroon, the uses of forest resources at  a local 
scale are mainly governed by social norms derived from tradi-
tional customs that set models of behaviour which populations 
have to abide by according to sex or ethnicity. These social 
norms shape the way the populations perceive forest and the 
types of uses they make for forest resources. In fact, the stake-
holders who perceive forest as a source of wealth—mainly the 
Bantus (51.4%)—favour the uses of forest resources that gener-
ate income (timber trading, trade of non-timber forest products 
and wildlife resources). While the stakeholders who perceive 
forest as a living environment, like the Pygmies (73.4%), or for-
est as a source of food, like women (57.1%), are rather interest-
ed in the uses of forest resources insofar as these uses guarantee 
their survival (food, pharmacopoeia, rites). These indings sug-
gest that approaches towards sustainable forest management 
should consider not only the diversity of local uses of forest eco-
systems and resources that are taking place but also the variety 
of the perceptions assigned locally to forest. Taking these con-
siderations into account will help to avoid conlicts among 
stakeholders with respect to the access to and use of forest re-
sources and also serve as a guide for a better allocation of forest 
space among stakeholders for various purposes (community for-
ests, communal forests, industrial forest concessions, parks). 
Moreover, the results from Southeast Cameroon revealed a mar-
ginal use of timber resources by local populations as building 
materials or source of domestic energy, uses which do not com-
promise forest sustainability. However, the sustainability of the 
uses of non-timber forest products (NTFP) and wildlife resourc-
es by these local populations is uncertain and several factors 
contributed to this situation: the increased number of stakehold-
ers involved in the extraction of the NTFP/wildlife resources 
and the frequency of their extraction. The forest resources wide-
ly used locally are listed in Table 2. 
 7 Percentage of respondents who mentioned these forest resources as 
those they use regularly.
Table 1. Forest perception and uses of forest resources in Southeast Cameroon. 
 Sex  Ethnicity 
Forest perception (%) Women Men Bantu Pygmy Other
Source of wealth 28.6 38.6 51.4 - 71.4
Source of food 57.1 30.4 40.1 26.6 28.6
Living environment 14.3 31.0 8.5 73.4 -
Total 100 100 100 100 100
Signiicance of Signiicant Signiicant 
chi-square test (χ2) χ2=11.077, df=2 χ2=105.884, df=4
 p<0.004 p<0.000
Note: The χ2 tests were carried out using SPSS.
Table 2. Forest resources most widely used by the populations (n7 > 20)
 Non-timber forest products Timber forest products Wildlife resources
 Irvingia gabonensis (71.7%) Entandrophragma cylindricum (60.6%) Hare (88.7%)
 Gnetum africanum (38.1%) Baillonella toxisperma (40.6%) Porcupine (60.4%)
 Tondo (37.6%) Afromosia sp. (30.5%) Deer (50.9%)
 Ricinodendron heudelotii (28.7%) Terminalia superba (23.1%) Monkey (36.7%)
 Wild yam (27.3%) Triplochiton scleroxylon (22.3%) Pangolin (23.9%)
 Honey (25.8%)
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The forest resources reported by more than 35% of local 
stakeholders as most widely used include wildlife resources 
and non-timber forest products. As for the moabi (Baillonella 
toxisperma) and the sapelli (Entandrophragma cylindricum), 
these two species are not sought by the populations solely for 
their high commercial timber value. Actually, they are subject 
to multiple uses (roots, wood, bark, leaves). In sum, the level 
of the populations’ dependence on forest either for food or as 
a source of income, their perception of forest and the system8 
of appropriation used to extract forest resources are the main 
factors that affect the sustainability of the local uses of forest 
resources. This is illustrated in Figure 2.
4 Discussion: The ecosystemic forest  
management approach and its application  
to tropical rainforests of Southeast Cameroon. 
The lessons drawn from the implementation of SFM concept 
in Southeast Cameroon combined with key indings on sus-
tainable forest management and environmental modeling led 
to the development of a conceptual model of ecosystemic for-
est management (Mbairamadji, 2006). The approach de-
scribed below is an extension of this conceptual model and 
encompasses the following steps: justiication, speciication, 
subsystems, integration and evaluation.
4.1 Justification and specification
The justiication stage, also referred to as the problem setting 
stage (Deaton and Winebrake, 2000), consists in clarifying 
the objectives or goals of forest management considered as a 
system and in identifying and specifying critical issues faced 
by this system (participation, access to forest resources, ben-
eit sharing, biodiversity conservation, captures of forest ben-
eits). Subsequently, at the speciication stage, setting the 
system’s boundaries (local, regional, national scale, spatial 
and temporal extension) is required as well as ixing its con-
straints (administrative, ecological and economic). At this 
stage, a good understanding and description of the system’s 
external environment9 (Churman, 1974) is also needed. The 
indings from Southeast Cameroon indicate that the local for-
est management boundaries do not allow an appropriate han-
dling of issues such as the capture of forest beneits and the 
marginalization of the populations from decision-making on 
community forests and timber royalties. In response to this, 
the lexibility of the proposed approach and its ability to eas-
ily adapt to evolving institutional challenges of SFM repre-
sent assets for the sound integration of innovative solutions to 
tackle problems of marginalisation and captures of forest 
beneits. This integration is facilitated in the proposed ap-
proach by its potential to allow continuous reviewing of the 
system boundaries and constraints in response to forest man-
agement issues at stake. 
4.2 Subsystems 
The proposed approach considers forest management as a 
system made up of four sub systems which are presented in 
Table 3. 
The stakeholders and usage’ characterization consists in 
identifying the stakeholders involved in forest management, 
the types of forest resources they extract and use, the value 
they place on forest ecosystem and their perception of for-
ests. As for the characterization of resources, it consists in 
making an inventory of forest resources used and comparing 
this  with the stock of forest resources available. When doing 
so, the endangered forest resources or those extinct should be 
included. This helps to generate statistics on forest resources 
availability, the rate and frequency of forest resources 
 8 It includes tools used to extract forest resources as well as the 
frequency of extraction. 
 9 It includes everything that is external to the system and not affected 
by it, but which, in part, determines its performance.
Figure 2. Factors affecting the sustainability of the uses of 
non-timber forest products (NTFP) and wildlife resources in South-
east Cameroon. 
Figure 3. Ecosystemic forest management approach. 
NTFP
Use
Wildlife res.
Forest perception
Local system 
of forest 
resource 
appropriation
Dependence 
on forest 
resources for 
food/income/
medicine/rite
Evaluation
Stakeholders Resources Uses
Institutions
Subsystems
Integration
Specification
Justification
J. Mbairamadji: Ecosystemic forest management approach
5www.factsreports.org
extraction and to identify the tools used locally to extract 
these resources. Finally, the characterization of the Institution 
consists in examining factors that affect forest policies and 
forest laws as well as constraints of their implementation. 
This characterization permits the establishment of a connec-
tion between the elaboration of forest laws and policies de-
veloped on a national scale and the extraction of forest 
resources carried-out locally. 
4.3 Implementation 
The implementation of the proposed approach becomes more 
practical during the integration and evaluation stages. This 
implementation requires an effective integration of the four 
subsystems of forest management mentioned above. Such in-
tegration is necessary, for the harvesting of forest resources 
by a user for a given purpose will necessarily involve the 
Resource subsystem (A), the Stakeholder subsystem (B) and 
the Usage subsystem (C). Moreover, since the users have ac-
cess to forest according to rules set up by the Institution sub-
system (D), this subsystem is also included. Therefore, an 
action initiated from one of the four subsystems affects the 
others. For a sound integration of the four subsystems, an-
swers to the following questions are needed: 
– Which impacts do the uses of forest resources have on 
forest sustainability and biodiversity conservation? 
Which actions are taken or should be taken to tackle 
these impacts?
– Do the stakeholders involved in forest management re-
spect forest law (norms, taxes)? If not, why and which 
decisions should be taken to tackle such a problem?
– Are there known conlicts among the stakeholders with 
respect to the access or the uses of forest resources? If 
so, do these conlicts compromise the sustainability of 
forest ecosystem and what strategies or actions should 
be taken to address these conlicts?
– Does the extraction rate of forest resources exceed the 
growth rate?
– Which concrete actions are taken or should be taken to 
provide for a sound balance between the uses of forest 
resources and ecological constraints of forest 
sustainability?
– Do the decisions on forest management take into ac-
count the divergent interests of stakeholders and issues 
of forest sustainability?
– Do the populations participate in the decision-making 
process on forest? If not, why and what should be done 
to change this situation?
These questions should be examined from a holistic per-
spective and the answers integrated at the appropriate stage 
of the proposed approach.
Based on the indings from Southeast Cameroon, the inte-
gration of the stakeholders involved in forest management 
requires taking into consideration their interests in and expec-
tations of forests as well as their uses of forest resources. 
These indings also reveal that, despite the opportunity of-
fered by the Cameroon’s forest law to enhance the participa-
tion of the populations in forest management through 
decentralization, the populations of Southeast are still exclud-
ed from decision-making on community forests and timber 
royalties. This brings to light the limitations of the traditional 
forest management model based on linear processes. 
Therefore, in order to integrate the interests and expectations 
of the stakeholders, it is important to set up an integrative ap-
proach that considers the diversity of actors involved in forest 
management, their uses of forest resources and the ecological 
factors affecting forest sustainability. In this regard, the ind-
ings from Southeast Cameroon suggest three factors to con-
sider: the degree of the dependence of the populations on 
forest resources, their perception of forests and the forest re-
sources appropriation system used. Finally, these indings 
Table 3. Ecosystemic forest management subsystems.
Subsystems Features Relevant data
Stakeholder Populations, forest dwellers, forest Stakeholder proile: interests, decision-making power, level of 
Subsystem administration, non-governmental involvement into forest management, forest perception, values 
 organizations, researchers attributed to forest, dependence on forest resources
Resource Timber resources, wildlife resources, Ecological constraints, growth rate, harvest rate, endangered 
Subsystem non-timber forest products or extinct species,  forest resources, wildlife resources
Usage Uses of forest ecosystem Frequency and intensity of the uses of  forest resources,  
Subsystem and forest resources number of users, other factors affecting the sustainability 
  of the uses of forest resources and forest ecosystem
Institution Forest policy, forestry law, Stakeholder needs versus forest resources availability  
Subsystem forest governance (regulatory/economic instruments); decentralization
  of forest management (improvements, limits); community 
  forest (improvements, limits); management of timber royalties 
  (improvements, limits); forest control (norms, taxes), forest 
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recommend considering the Institution subsystem as the core 
component of forest management system for a sound integra-
tion of the four subsystems. Indeed, the administrative and 
regulatory provisions (policies, laws) of the Institution sub-
system help mitigate negative effects brought by the decen-
tralization of forest management as reported in Southeast 
Cameroon (conlicts among forest resources users, marginal-
ization of the population, captures of forest beneits). 
Moreover, the lexibility of the Institution subsystem enables 
upward integration (e.g. constraints observed on local scale) 
and downward integration (e.g. macroeconomic constraints 
observed at national or international scale). These upward and 
downward integrations of institutional changes are essential 
to improve ecosystemic forest management and socioeco-
nomic development. In the proposed approach they can easily 
be introduced at any stage of forest management process. The 
dynamic integration of the four subsystems is illustrated in 
Figure 4. 
While implementing the ecosystemic forest management 
approach, the key issues of forest management at stake must 
be addressed, both biophysical and socioeconomic aspects. 
This requires that the needs of forest dependent populations, 
their perception of forest, the tools and means they use to ap-
propriate forest resources, the dynamic of the forest ecosys-
tem and forest resources used as well as institutional dynamics 
of regulatory and economic instruments set up for forest 
management be taken into account. In addition, the participa-
tion of stakeholders and balance between forest resources 
availability and extraction are required. As for evaluation, its 
purpose is to examine the contribution of the subsystems ei-
ther individually or globally in ensuring forest sustainability 
and socio-economic development. The evaluation stage pro-
vides information on whether goals of SFM are achieved in 
order to make speciic recommendations for a particular sub-
system or even the whole system. Hence, the evaluation stage 
contributes to continuously improve the performance of the 
proposed approach to ensure forest sustainability and socio-
economic development.
5 Conclusion
The tropical rainforests of Southeast Cameroon are subject to 
tremendous pressures from stakeholders who have different 
interests and expectations. In this region, non-timber forest 
products and wildlife resources are those most widely used 
by the populations and the increasing pressures on these for-
est resources is due to three factors: the perception of forest 
by the populations, their dependence on forest resources ei-
ther for income or food, and the means locally used to appro-
priate forest resources. To ensure forest sustainability and 
socioeconomic development of forest dependent communi-
ties, the diversity of the uses of forest resources taking place 
locally as well as ecological factors affecting forest sustain-
ability should be integrated within an integrative forest man-
agement approach such as the ecosystemic forest management 
approach proposed. While the traditional forest management 
approach deals with forest management issues from a linear 
perspective, the proposed approach is integrative and adap-
tive, therefore allowing continuous adjustments and institu-
tional changes to be introduced in the system at appropriate 
stages of forest management process. This approach consid-
ers forest management as a system where issues of forest 
management are analysed, taking into account both their so-
cio-economical aspects (social factors, regulatory and eco-
nomic instruments) and their biophysical aspects (factors 
affecting growth and renewal of forest resources). Hence, the 
implementation of the proposed approach suggests that one 
consider the “Stakeholder-Resource-Usage-Institution” dy-
namics. These indings have brought to light the challenges 
related to the integration of ecological and socioeconomic 
constraints involved in forest management in order to ensure 
socioeconomic development and forest sustainability. This 
study’s emphasis is solely on the uses of forest resources by 
forest dependent communities. Including others users of for-
est resources, such as the industrial forest dwellers operating 
in Southeast Cameroon, would introduce more constraints 
worth considering.
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